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ABSTRACT
Though cases of AIDS are visible in Nigeria and awareness of HIV is high, correct knowledge on HIV 
transmission and prevention has remained low with significant numbers of people living with HIV/AIDS 
having low attitudes towards life and the disease itself. This study determined the baseline knowledge 
on HIV transmission and prevention, and attitudes towards HIV/AIDS of adult HIV positive patient 
enrolled into care at all four comprehensive antiretroviral therapy (ART) sites in Yola, Nigeria.
Baseline reports on the knowledge and attitudes of adult HIV positive patients were obtained from a 
three arm randomized single blind clinical trial involving 386 randomly selected adult HIV patients who 
were enrolled into ART care at all four comprehensive ART sites in Yola. An administered, validated 
structured questionnaire was used for data collection. Outcome measures were sound knowledge on HIV 
transmission and prevention, and attitudes towards HIV/AIDS. Data was analyzed using SPSS version 
22.  Test of significance was at α level 0.05.
Overall 237 (61.4%) had sound knowledge on HIV transmission and prevention, while 346 (89.6%) of 
respondents had high attitudes towards HIV/AIDS.
Though majority of respondents had sound knowledge on HIV transmission and prevention as well as 
high attitudes towards HIV/AIDS, interventions to improve knowledge and attitudes among this group 
of individuals would improve positive preventive strategies. 
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INTRODUCTION
HIV/AIDS is recognized as a major challenge to public health in recent times. An estimated 34.0 million people are 
presently known to be living with HIV/AIDS globally.1 Variations in the distribution of this epidemic are seen among 
countries and regions; with Sub –Saharan Africa remaining the most severely affected.1  Nearly 1 in 20 adults (4.9%) 
are living with HIV in Sub- Saharan Africa, accounting for about 69% of the global burden.1
Nigeria has a HIV prevalence of 4.1 %.2  This prevalence accounts for about 3.2 million Nigerians out of which 
2.8 million are aged 15 years and above.3 Adamawa state with Yola as capital, located in the north-eastern region has 
a prevalence of 3.8%.2  
The primary mode of transmission of HIV in Nigeria is heterosexual sex, and it accounts for 80-95% of HIV 
infections in the country.4
Cases of AIDS are very visible in Nigeria. One out of every four persons in the country has seen someone with 
HIV or has known someone who died of AIDS. Awareness of HIV is high (93.8%), but correct knowledge on all routes 
of possible transmission and methods of prevention have remained low (54% and 52.5% respectively).5 
Prevention of spread of HIV/AIDS can only be possible with sound knowledge on the various modes of 
transmission and spread of the disease especially among those living with the disease. Many studies have assessed the 
level of HIV knowledge among individual who are HIV negative or of unknown status, 6, 7, 8 however there is paucity 
of research that has assessed the level of sound knowledge of HIV transmission and prevention among people living 
with HIV/AIDS (PLWHAs) in Nigeria.
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This paper describes the baseline knowledge on HIV prevention and transmission and attitudes towards HIV/
AIDS of adult HIV positive patients enrolled into ART care at the four comprehensive ART sites in Yola, north-eastern 
Nigeria.
MATERIALS AND METHOD
Baseline knowledge and attitudes were obtained from a three arms randomized single blind clinical trial involving 
386 randomly selected adult HIV patients who were enrolled into antiretroviral therapy (ART) care at the four 
comprehensive ART sites in Yola. These comprehensive sites were the; Federal Medical Centre (FMC) Yola, State 
Specialist Hospital Yola (SSHY), St Francis Hospital Jambutu and Adamawa Hospital. Data collection took place 
from January to September 2014. 
Participant selection criteria and recruitment 
Criteria for inclusion into this study included all persons diagnosed with HIV ≥ 18 years of age presenting to the four 
comprehensive ART clinics in Yola. Patients excluded from this study were those patients who declined consent or 
who were HIV positive but diagnosed with psychiatric disorders rendering them unfit to participate in the study.
The sample frame was the list of patients at each recruitment site. Using the list of patients at recruitment sites, 
a systematic random sampling technique was used with a regular interval of five after an initial random selection of 
the first client. The sample size was calculated using the formula by Lemeshow et al.9 The largest sample size was 
obtained for the outcome variable of attitude towards HIV/AIDS. Taking into account 10% for attrition the final 
sample size used was 386. A total of 526 HIV positive patients were assessed for their eligibility, out of which 140 
were excluded. Reasons for exclusion included 56 patients who did not meet inclusion criteria (50 children and 6 with 
psychiatric disorders) and 60 patients who declined consent. Twenty four others  were excluded for other reasons 
including 20 patients who intended to transfer out to other ART care clinics outside Yola (the study area), and four 
pregnant women who expected to give birth during the period of the research and believed that their deliveries may 
affect compliance with the study protocol. Eligible patients who gave their consent were randomized and blinded. 
Figure 1 shows the flow diagram of patient participants in a randomized clinical trial conducted among HIV positive 
patient in the four comprehensive ART sites in Yola Nigeria.
Figure 1 Flow diagram of patient participants in a randomized clinical trial conducted among HIV positive patient in 
the 4 comprehensive ART sites in Yola Nigeria: 
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Data collection
A validated and pretested questionnaire was employed as the data collection tool. Questionnaires were interviewer 
administered and baseline data was obtained from all 386 respondents. The questionnaire was a modified version 
of those used by Carey, Morrison and Johnson (HIV knowledge and prevention) in 1997,10 Misovich, Fisher and 
Fisher (A measure of AIDS prevention information, motivation, behavioural skills and behaviour) in 1998,11 and the 
AIDSCAPS/WHO/CAPS Counselling & Testing Efficacy study: C & T Baseline instrument of 1995.12 It consisted 
of 5 sections; Section 1 on socio-demographic variables, Section 2 consisted of questions on the knowledge of HIV 
transmission and prevention and had a total of 17 statements and answers that had the options of ‘yes’, ‘no’ and ‘don’t 
know’. Section 3 consisted of 5 statements to address patient’s attitude towards HIV/AIDS. Answer options to these 
questions were from a 5 point Likert scale ranging from strongly agree, agree, don’t know, disagree and strongly 
disagree. Section 4 addressed sexual behaviour patterns and section 5 addressed issues of status disclosure. The 
questionnaire was reviewed by a panel of experts who gave a consensus that existing items in the questionnaire were 
valid and measured knowledge on HIV transmission and prevention, attitudes of ART patients to HIV/AIDS, sexual 
behaviour and status disclosure.
Reliability test for knowledge gave a Cronbach’s alpha of 0.811and that of attitude gave a Cronbach’s alpha of 0.761 
Definition of terms:  
An adult HIV patient in this study was a person ≥ 18 years of age, reactive to HIV antibody in his or her serum.
Sound knowledge
A HIV positive client who responded correctly to 2 specific questions on HIV prevention; “that consistent condom use 
can reduce risk of contracting HIV” and “having sex with more than one partner can increase the risk of contracting 
HIV” (context adjusted from the original statement “having sex with one faithful HIV sero-negative partner can reduce 
a persons’ chance of getting infected with HIV”. And 2 specific questions on incorrect beliefs of HIV transmission; 
“that HIV can spread by mosquitoes” and “that a person with HIV can look and feel healthy”.13 A correct response to 
all 4 questions was considered sound knowledge.
Not sound knowledge
A HIV positive client who did not respond correctly to 2 specific questions on HIV prevention; ‘that consistent condom 
use can reduce risk of contracting HIV’ and ‘having sex with more than one partner can increase the risk of contracting 
HIV’. And 2 specific questions on incorrect beliefs of HIV transmission; ‘that HIV can spread by mosquitoes’ and 
‘that a person with HIV can look and feel healthy’.
High attitude
A score of 16 to 25 was considered a high attitude towards HIV/AIDS.
Low attitude
A score of 5 to 15 was considered a low attitude towards HIV/AIDS.
Ethical clearance
Ethical approval was obtained from the University Human Research Ethics Committee of the Faculty of Medicine 
and Health Sciences Universiti of Putra Malaysia before conducting the study. Ethical clearance was also obtained 
from the Health Research Ethics Committee of Federal Medical Centre Yola Nigeria.  A written and signed informed 
consent was obtained from each participant. This written consent was made available in English, Hausa and Fulani 
(Hausa and Fulani being the two major native languages in Yola)
Data analysis
Data was analyzed using SPSS version 22. A correct response to a knowledge statement earned a mark of 1 and an 
incorrect response 0. For the 5 point Lickert scale used, ranging from strongly disagree to strongly agree, a mark of 1 
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was awarded for strongly disagree, 2 for disagree, 3 for neutral, 4 for agree and 5 for strongly agree. All scores were 
added to give aggregate score. Statistical tools used in analysis included frequencies, means, standard deviation, one 
way ANOVA and Chi square test. Test of significance was at α level 0.05. Primary outcome variables were sound/not 
sound knowledge on HIV transmission and prevention and high/low attitudes towards HIV/AIDS. 
RESULTS
Socio-demographic characteristics of respondents
Of the 386 patient, 106 (27.5%) were male and 280 (72.5%) female. Most 150 (38.9%) respondents were between the 
ages of 30 to 39 years. The largest indigenous tribe was the Bwatiye tribe consisting in total 70 (20.5%) of respondents 
 Two hundred and ninety six (76.9%) were from Adamawa state in Nigeria. Majority were married 207 (53.6%).  One 
hundred and thirty three (34.5%) had attained tertiary education while 40(10.4%) had   no form of education; formal 
or otherwise. Civil servants (government employed) made up 102 (26.4%) of all occupations but 86 (22.3%) were 
neither gainfully employed nor involved in self financial generating activities.
Most respondents 207 (53.9%) had known about their HIV status for less than 36 months (<3 years) with 377 
(97.7%) already on highly active antiretroviral therapy (HAART) (Table 1).
Table 1 Socio-demographic characteristics of adult ART patients by groups (n=386)
Variables                                         Frequency, n (%) p value
Intervention 1
(n=129)
Intervention 2
(n=129)
Control group
(n=128)
Age groups (years)
      <=30 29 (22.5) 26 (20.2) 33 (25.8)
      30-39 47 (36.4) 62 (48.1) 41 (32.0) 0.217
      40-49 40 (31.0) 25 (19.4) 39 (30.5)
      50-59 11 (8.5) 12 (9.3) 13 (10.2)
      >=60 2(1.6) 2 (1.6) 4 (3.1)
Mean, SD 37.47 (9.45) 37.12 (9.76) 37.07 (10.02) 0.938
95% CI (35.82-39.12) (35.42-38.82) (35.32-38.82)
Gender
   Male 38(29.5) 32(24.8) 36(28.1)   0.690
   Female 91(70.5) 97(75.2) 92(71.9)
Occupation
    None 18(14.0) 34(26.4) 34(26.6)
    Student 6(4.7) 9(7.0) 7(5.5)
    Civil servant 39(30.2) 29(22.5) 34(26.6)
    Business 34(26.4) 30(23.3) 27(21.1)    0.284
    Farming 9(7.0) 9(7.0) 8(6.3)
   Applicant 2(1.6) 1(0.8) 5(3.9)
   Retired CS 4(3.1) 3(2.3) 0(0.0)
   Others 17(13.2) 14(10.9) 13(10.2)
Marital Status
  Single 25(19.4) 19(14.7) 30(23.4)
   Married 66(51.2) 75(58.1) 66(51.6)
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   Divorced 9(7.0) 12(9.3) 7(5.5) 0.591
  Separated 5(3.9) 4(3.1) 2(1.6)
  Widowed 24(18.6) 19(14.7) 23(18.0)
p value calculated using Chi square test (X2 ) for categorized variables
 One way ANOVA (F) used to calculated p value for age as a continuous variable.  *significant at p < 0.05
Knowledge on HIV/AIDS 
Table 2 shows the frequencies of respondents’ responses to knowledge on HIV transmission and prevention.  Overall 
237 (61.4%) and 149 (38.6%) of respondents had sound knowledge and not sound knowledge on HIV transmission 
and prevention respectively. No statistical significant difference was seen for knowledge among the 3 study groups 
(Table 3).
Table 2 Knowledge on HIV transmission and prevention and of  ART patients (n=386)
Variable
Yes
n (%)
No
n (%)
Don’t Know
n (%)
HIV and AIDS are same thing 51(13.2) 27(69.9) 65(16.8)
There is a cure for AIDS 58(15.0) 291(75.4) 37(9.6)
Coughing and sneezing spread HIV 47(12.2) 301(78.0) 38(9.8)
HIV can be spread by mosquitoes 80(20.7) 279(72.3) 27(7.0)
Eating healthy food can keep a person from getting HIV 45(11.7) 327(84.7) 14(3.6)
Bathing or washing one’s genitals after sex can keep a person from getting HIV 24(6.2) 326(84.5) 36(9.3)
A pregnant woman with HIV can give the virus to her unborn child 295(76.4) 64(16.6) 27(7.0)
All pregnant women infected with HIV will have babies born with AIDS 60(15.5) 288(74.6) 38(9.8)
Using a condom can lower a person’s chance of getting HIV 340(88.1) 29(7.5) 17(4.4)
A person with HIV can look and feel healthy 374(96.9) 9(2.3) 3(0.8)
There is a vaccine for HIV 60(15.5%) 263(68.1) 63(16.3)
A person can get HIV by donating  blood 91(23.6) 283(73.3) 12(3.1)
Having sex with more than one partner can increase a person’s chance of being 
infected with HIV
360(93.3) 19(4.9) 7(1.8)
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A woman can get HIV if she has vaginal sex with a man who has HIV 377(97.7) 4(1.0) 5(1.3)
A woman can get HIV if she has anal sex with a man who has HIV 227(58.8) 35(9.1) 124(32.1)
Having a HIV test one week after having sex will tell if a person has HIV or not 58(15.0) 270(69.9) 58(15.0)
Sharing a needle or razor blade with a person with HIV/AIDS can increase a 
person’s chance of being infected with HIV
372(96.4) 12(3.1) 2(0.5)
Table 3  Knowledge (sound or not sound) and attitude (high or low) among groups (n=386)
Variables
           Frequency, n=386 (%)
Test p-valueIntervention 1
(n = 129)
Intervention 2
(n=129)
Control group
(n=128)
Sound knowledge 
No 47(36.4) 56(43.4) 46(35.9)
Yes 82(63.6) 73(56.6) 82(64.1) X2 0.387
   Attitude 
Low Attitude 16(12.4) 10(7.8) 14(10.9)
X2 0.456
High Attitude 113(87.6) 119(92.2) 114(89.1)
Chi square test (X2 )
Significant at p < 0.05
Attitudes towards HIV/AIDS
Table 4 shows the frequencies of respondents’ responses to attitude statements. Three hundred and forty six respondents 
(89.6%) had a high attitude towards HIV/AIDS while 40 (10.4%) had low attitudes towards HIV/AIDS. No statistical 
significant difference was seen for attitudes among the 3 study groups (Table 3).
Table 4 Attitudes of ART patients to HIV/AIDS (n=386)
Statement Strongly agree
n (%)
Agree
n (%)
Don’t know
n (%)
Disagree
n (%)
Strongly disagree
n (%)
Being HIV positive is not the 
end of one’s life
219(56.7) 54(14.0) 8(2.1) 48(12.4) 57(14.8)
It is shameful to have HIV/
AIDS
23(6.0) 55(14.2) 7(1.8) 149(38.6) 152(39.4)
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If a HIV/AIDS positive person 
wants to have sex he or she 
should always talk about safe 
sex with his or her partner
205(53.1) 115(29.8) 19(4.9) 115(2.6) 37(9.6)
A HIV positive person who 
decides to have sex should 
always use a condom
250(64.8) 79(20.5) 10(2.6) 12(3.1) 35(9.1)
A sexual/spouse of HIV 
positive person should get 
tested to know his/her HIV 
status
296(76.7) 56(14.5) 2(0.5) 6(1.6) 26(6.7)
DISCUSSION
Sound knowledge of HIV transmission and prevention among PLWHAs
At baseline more than half (61.4%) of the respondents had sound knowledge on HIV transmission and prevention 
with 149 (38.6%) not having sound knowledge. The findings of this research are higher than that seen in Nigeria’s 
National Reproductive Health Survey, were it was noted that correct knowledge on all routes of possible transmission 
and methods of prevention had remained low (54% and 52.5% respectively).5 
In a study carried out in North central Nigeria among 318 PLWHAs receiving care at a treatment clinic with 
similar socio - demographic characteristics as respondents in this research, a higher knowledge on possible means 
of transmission and prevention of HIV was seen.  The study reported that overall; 77.7% of respondents had good 
knowledge on HIV and AIDS of which 82.1% of these respondents agreed that proper condom use could be protective 
against HIV/AIDS, 81.1% answered correctly that unprotected sexual intercourse between a man and a woman could 
result in transmission of HIV infection while 83.0% answered correctly that having sex with multiple sexual partners 
could increase the risk of getting infected with HIV.14 Proportions of good knowledge reported in this study are higher 
than that seen in this research; 237 (61.4%). However regarding that condoms could be protective against HIV, a 
higher proportion (88.1%) of a correct response to this statement was seen in this research. 
In a study conducted in Maiduguri (northeast Nigeria) to assess the knowledge, attitude and perceptions of 185 
people living with HIV/AIDS towards HIV/AIDS, 78% of respondents had good knowledge on the cause of HIV and 
90% had good knowledge on the means by which HIV could be transmitted. Still in this study a low proportion (5 – 
29%) of respondents believed that HIV/AIDS could spread via handshakes, use of public toilet seats, coughing and 
sneezing and also by mosquito bites.15 Similar levels of misconception were reported in this research with 47 (12.2%) 
of respondents believing that HIV could spread by coughing and sneezing while 80 (20.7%) believed that HIV could 
spread by mosquitoes.
A study conducted to improve condom use among HIV positive individuals in southeast Nigeria showed 
at baseline that 39.7% of respondents were aware of the risk of HIV spread via unprotected sex.16 This level of 
knowledge on condom use during sex to prevent spread of HIV is relatively lower than the findings of this research 
of 340 (88.1%).
A gender based study conducted among women living with HIV in Southwest Nigerian again showed good 
knowledge on HIV transmission. Reports of this study showed 90.2% of respondent were aware that HIV could 
spread through unprotected intercourse.17 Though a gender based study, a comparison to this research is done as most 
respondents in this research were female.
Studies in Africa have also been conducted to determine HIV knowledge among HIV positive individuals. One 
of such study was that carried out in Gondar University in North West Ethiopia to determine knowledge, attitudes and 
determinants of condom use among people living with HIV/AIDS. On knowledge of use of condoms in respect to 
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HIV prevention and transmission 86.8% of the respondents answered correctly that condoms will prevent spread of 
HIV/AIDS, while 84.9% also answered correctly that correct use of condoms will reduce peoples’ chances of getting 
HIV.18 Though close in proportions to the findings of this research, these reported proportions of correct responses are 
lower than those seen in this research.
A study conducted among PLWHAs in Mozambique showed high levels of HIV prevention knowledge with 
75% of respondent acknowledging that HIV could be prevented by abstinence.19 In the same study 89% and 86% 
had the knowledge that having a single sexual partner and using condoms during sexual intercourse could prevent 
transmission of HIV respectively.19 These reported proportions are lower than that seen in this research. In this 
research 360 (93%) of respondents responded correctly to the fact that having sex with more than one partner could 
increase one’s chance of being infected with HIV while 340 (88.1%) acknowledged that using a condom could lower 
someone’s chance of getting HIV.
In a study carried out in rural Kenya to determine the level of HIV transmission knowledge between HIV 
positive and HIV negative individuals, knowledge of sexual transmission was high (>80%), while knowledge on 
HIV prevention was lower with only 40% of HIV positive respondents correctly responding falsely to the statement 
“condoms makes intercourse completely safe”.20 Similarly high proportions of knowledge of HIV sexual transmission 
were seen in this study with 377 (97.7%) of respondents correctly responding to the statement that “A woman can get 
HIV if she has vaginal sex with a man who has HIV” and 360 (93.3%) acknowledging correctly that having sex with 
more than one partner can increase a person’s chance of being infected with HIV.
Attitudes towards HIV/AIDS among PLWHAs
At baseline majority 346 (89.6%) of respondents had high attitudes towards HIV/AIDS while 40 (10.4%) of respondents 
had low attitudes towards HIV/AIDS. A factor contributing to these high attitudes towards their disease could be that 
most respondents in this study had known about their HIV status for quite some time and had come to terms with it. 
Another factor is that majority were on antiretrovirals (ARVs) and doing well on their medications.
High attitudes towards HIV/AIDS among PLWHAs were seen in the study conducted by Olowookere and his 
group. In his study majority of respondents had a positive attitude to their disease; 84.0% believed that a person with 
HIV/AIDS had hope for a better future, 83.0% believed that having HIV was not the end of someone’s life and another 
63.5% believed that it was not shameful to have HIV/AIDS.14 In this research similar high attitudes towards HIV/
AIDS were seen among respondents, as 219 (56.7%) and 54 (14.0%) strongly agreed and agreed respectively that 
being HIV positive was not the end of one’s life, while 149 (38.6%) and 152 (39.4%) disagreed and strongly disagreed 
respectively that it was shame to have HIV/AIDS.
Similarly the study conducted by Ajayi et al among PLWHAs showed a positive attitude towards HIV/AIDS 
with 63.0% of respondents responding affirmatively that they were living positively with their disease. But among 
this group of PLWHAs, 21.0% admitted that they would not mind passing on their infection to others.15 Though not 
in exact same context; 12 (3.1%) and 35(9.1%) of respondents in this research disagreed and strongly disagreed 
respectively that a HIV positive person who decided to have sex should always use a condom.
Lower attitudes towards their disease were seen among PLWHAs in a rural community in southern Nigeria, 
where 52% of respondent admitted they felt bad at the time of their diagnosis, 14% actually felt like killing themselves 
and 12% felt ashamed.21 In this research similar proportions of low attitudes were seen with 23 (6%) strongly agreeing 
and 55 (14.2%) agreeing that it was shameful to have HIV/AIDS.” 
Strength of this study is that it used systematic sampling which ensured that the population was evenly sampled. 
Limitations include that though patients were sampled from the four ART comprehensive sites in Yola, it may not 
be fully representative of all persons living with HIV/AIDS in Yola as due to stigma and discrimination a significant 
number of patients still access ART services elsewhere. With the questionnaire as the tool of data collection, a lot 
depended on the truthfulness of respondents. 
Though findings of this study showed that majority of respondents had sound knowledge on HIV transmission 
and prevention as well as high attitudes towards HIV/AIDS, interventions to improve knowledge and attitudes among 
this group of individuals would help improve positive preventive strategies. 
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